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INTRODUCTION
Turkey's economy has undergone a major restructuring under the Justice and Development Party's successive single party governments following the 2001 crisis. After a decade of macroeconomic instability in the 1990s, public finance management has substantially improved. The governments have pursued and consolidated the central examinations for public sector recruitment that had started in 1999. Initially affecting low-skill employees, these examinations have gradually been expanded to comprise employees of all skill levels. In accordance with tight fiscal policies, and in continuity with the rationalization process, public employment policy aimed at enhancing productivity by recruiting better qualified employees and decreasing the share of public employment in total employment.
Consequently, the level of education has increased much more than in the private sector and the share of public employment has decreased.
These transformations have contributed to the improvement of "government effectiveness"-a measure of the quality of public services -which has steadily increased from 0. This paper seeks at analyzing the public-private wage differential and its evolution in the context of public sector restructuring in terms of employment, tight fiscal policy and higher quality of public services. Using Household Labour Force Surveys (HLFSs), we specifically aim at answering the following questions: Is there a public sector wage premium? What are the contributions of the composition and price effects at the mean and across the wage distribution?
1 How has the public wage premium evolved from 2005 to 2011, and why? Alongside the public-private wage gap analysis, we decompose real hourly wage increase within the public and private sector separately in order to compare the respective price effects and see whether the evolution observed in the premia has been the outcome of a greater price effect in either one of the sectors, i.e., whether upgrading in public employment has been accompanied by an explicit public wage policy or has indirectly benefitted from private sector wage dynamics.
We use both the Oaxaca-Blinder (Oaxaca, 1973; Blinder, 1973) decomposition technique for measuring the gap at the mean, and Melly (2005) 's decomposition using quantile regressions. We also compare the quantile decomposition (Melly, 2005) results with the Juhn-Murphy-Pierce (1993) (JMP) decomposition. In the next section we first discuss the factors that affect the public-private wage gap, and provide a summary of studies conducted in the case of Turkey. In a third section we present methodology and data; we discuss results in section four and finally provide concluding remarks.
WHY THE GAP?
The main question in the public-private wage gap literature has been to disentangle whether there is a premium in working in the public sector or not. Theoretically, although the premium can be found in either sector, overall the outcome depends on the specific context and necessitates empirical investigation. Notwithstanding vast differences in terms of magnitude and outlier cases, the evidence suggests that conditional upon individual, household and job-related characteristics, in a majority of cases the public wage premium is positive at the mean, higher for lower wages or lower qualifications, 1 The vocabulary used for both effects vary. The composition or endowment effect is also called observed (observable) characteristic, and is captured by control variables. The price effect captures the rest, also called the unobserved (unobservable) characteristic, i.e., it is the component of the total or raw or unconditional wage gap that cannot be explained by the control variables, also called the adjusted or conditional pay gap, or the wage premium. The total, or raw or unadjusted, gap refers to the sum of both effects. Note that some studies use the term premium equivalently to the total, unadjusted, gap (Borjas, 2002) .
and greater for women. 2 Basically the nature of the gap depends on a large number of non-monetary institutional factors affecting individual preferences, which need to be considered in relation with demand and supply dynamics in either sector.
Although our study does not empirically account for these institutional factors, it is useful to summarize the expected effects in order to discuss the results. These institutions entail: wage-setting procedures (indexation systems, minimum wage), the level of centralization of the public sector, unionization and negotiation power, employment protection legislation, size of the informal sector, working hours, and public sector allowances and side benefits.
Public premium is expected to be higher in countries having a centralized collective wage bargaining system in the public sector. Greater (lesser) unionization implies higher (lower) wages, notably workers with lower qualifications at the lower end of the distribution are most likely to be affected by collective bargaining outcomes and minimum wage setting where they exists. Moreover, in the public sector "it is often assumed that most workers will receive collectively bargained rates of pay, even if they are not themselves union members, practices that extend collectively bargained rates either as a matter of public policy, or because the practice is regarded as commensurate with the public sector's role as a 'good employer' and a 'fair employer'" (Blanchflower and Bryson, 2010) . As a result, wage compression is generally higher in the public sector, and in most instances there is a penalty of working in the public sector for high wage earners (skilled workers) as opposed to a premium for low wage earners (unskilled workers).
In terms of employment protection if job security and tenure (and possibly returns to tenure/seniority) are higher in the public sector, it may be a selection criterion for risk-averse individuals, or low wageearners having less marketable skills. Additionally, lower working hours in the public sector may increase premium, not only for individuals having a preference for shorter working hours (for women labour sharing is important within the household), but also for a larger share of the population if actual 2 Among recent comparative empirical studies Christofides and Michael (2013) , Depalo et al. (2013), and de Castro et al. (2013) estimate and analyze the gap for respectively 27, 10 and 26 EU countries, Mizala et al. (2011) for Latin American countries, and Lausev (2013) provides a literature survey comparing eastern European countries with developed economies. Countries with a stable or increasing premium constitute a minority.
working hours are higher than stipulated by the legislation and are under or uncompensated, as widely observed in developing economies' private sector. The existence of a large informal sector, similarly to long uncompensated working hours, may increase the supply elasticity of hourly wage in the formal private sector (thereby the public wage premium), especially for low-skilled workers who also account for a large share of informal employment. Finally, where allowances and side benefits (e.g. housing, transport, food, childcare, maternal leave practices, etc.) are higher in the public sector, the premium is likely to be lower.
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In addition to institutional factors, labour demand conditions that prevail in either sector are also important such that lower labour demand in the private sector is likely to increase the wage premium, in other words, the lesser the slack in the private sector the lower the public wage premium. In turn, such effects may vary according to skill level and along the wage distribution. On the other hand, labour demand in the public sector depends on a large number of factors of which fiscal pressure: in countries where the public sector is a large employer, the price effect is likely to be higher. In such cases the decrease of the role of the public sector implies a greater role for the private sector, and a transition to a more competitive wage policy where the premium for working in the public sector is expected to decrease, which has typically been the case of eastern European countries (Lausev, 2013) , or the Troika countries that are currently undergoing tight fiscal policies and severe budget cuts reflected as public wage cuts (Christofides and Michael, 2013) . As such a high public wage premium may be problematic in a country suffering from large public indebtedness and a high share of public employment; however this may not be the case for a country experiencing lesser fiscal pressure and a not too high public employment, i.e. lesser pressure on the wage bill.
In terms of gender-differentiated factors, the greater the magnitude of gender discrimination in the private sector the greater the difference of the premium between men and women. Again this may vary along the distribution: for instance, if the unexplained component for women is higher than that for men for high wage earners then there is evidence for a glass ceiling effect affecting women (for an early contribution see Albrecht et al., 2003) .
Public-private wage gap in Turkey
Although the literature on the public-private wage gap is vast, it remains quite scarce in Turkey due to the fact that the data set used for labour market analysis, the HLFS, does not explicitly account for public employment: the questionnaires only ask whether the individual works in the private sector.
Upon request the Turkish Statistical Institute has provided the valuable information that the default to the question is being employed in the public sector. Hence, this is the first study examining the issue using HLFSs and adopting a definition of the public sector without having to deduce the information from sectoral activity.
The three studies that address the issue use budget surveys where the sector of employment (publicprivate) is directly asked for. Tansel (2005) Tansel (2005) divides the public sector into two subsamples: public administration and state-owned enterprises (SOEs) and finds different premia. Unfortunately, the HLFSs do not contain such a distinction, nevertheless, our data contains detailed occupation and economic activity classification which controls for sectoral characteristics; more, employment in SOEs are much lower in the second half of the 2000s compared with 1994, following privatization policies. Also, the labour force surveys include NUTS2 regional breakdown (26 regions), this variable is instrumental in capturing the vast differences that exist in terms of living costs which may affect inter-regional wage differentials in the private sector; and regional compensations that are included in public wages. Only Tansel (2005) controls for regions, but the breakdown is limited to seven in the 1994 survey. San and Polat (2012) use the quantile decomposition, however their mean values are not very consistent with the values they find along the distribution, more the findings suggest that both the composition and price effects are declining along the distribution unlike what the literature suggests. The other two studies only consider decomposition at the mean.
METHODOLOGY
A difficult issue in public-private wage gap studies is the self-selection bias (or endogenous sector selection). A large number of techniques have been suggested in the literature for selectivity correction. The mostly widely used techniques are instrumental variables (IV) regressions and propensity score matching (PSM). 5 The only relevant type of instrumental variable is the one that can account for the bias, i.e., a variable that gives information concerning the individual before sector selection (ex-ante), unfortunately in most data sets appropriate variables are hard to find and variables that give actually information after sector selection (ex-post) are used: "To correct for endogenous sector choice, identification requires exclusion restrictions. In many studies, the data is not rich enough to provide appropriate instruments and identification assumptions are sometimes doubtful" (Melly, 2006) . As such, Melly, among others, uses variables such as father's employment characteristics or mother's labour force status. Such information, or any ex-ante information relevant in assessing the bias is unavailable in our dataset, and we chose not to use ex-post variables. More, even the ex-ante instruments (or "background variables" after Melly) may not be appropriate as they may be correlated with "intergenerationally transmitted (unobservable) skills" (Siminski, 2013 (Siminski, , p. 1916 ). Birch (2006) makes a short survey of quantile regressions where she concludes "that controlling for sample selection bias does not have any major effect on public sector wage premiums."
Another solution to the selection issue are PSM techniques which basically consist in finding individuals that match in both sectors according to control variables, who then constitute the nonbiased sample used for directly measuring the premium along the new distribution. However, here raises a trade-off between having a large number of covariates which is desirable for controlling observables at best, and decreasing the number of individuals that fall within a common support region. The PSM then has two drawbacks: either the distributions obtained after PSM will contain too few individuals (especially in the public sector), or as a number of controls must be left out, the sample will actually continue bearing heterogeneities, or both. Unsurprisingly, the results we obtained from various PSM estimations leave us with an insufficient number of matching individuals (results available upon request).
Given these considerations we pursued our analysis leaving the issue aside, preserving initial distributions. Thus, we account for differences in characteristics through estimation techniques that decompose the total wage gap into observable and unobservable components, such as the OaxacaBlinder (O-B), Melly and JMP decompositions, and seek at minimizing selection by considering men and women separately, using a large number of control variables and omitting certain observations. We restrict our sample by trimming 1% at both ends of the distribution to drop outliers, considering formal wage-earners (self-employed and unpaid family workers whose earnings are unreported are omitted) and population aged 21 years and above to minimize selection bias at earlier ages (e.g. Depalo et al., 2013; Dustmann and Van Soest, 1998) : individuals not having completed university degree may not have the option to enter the public sector, notably if the public recruitment policies require tertiary diploma, which is the case for a large number of public jobs now in Turkey. The employer criterion (public/private) is used for the definition of employment. Where this information is not available, the default strategy may be inferring information from the sectoral classification of economic activities where public employment is typically defined as an individual working in the "Public administration and defence; compulsory social security" sector (category O in the NACE classification). This in turn bears a caveat in that the nature of sectoral activity, alongside other characteristics, may affect productivity (wage) differentials. The number of observations for men is 37904 and 51165, and for women 9220 and 15024, respectively for the years 2005 and 2011. Our dependent variable is log real hourly wages computed as the declared monthly wage divided by regular hours worked multiplied by 4.3.
DATA AND DESCRIPTIVE STATISTICS
The Kernel densities (Figure 2 ) reveal an increase in real hourly wages, in both sectors for both genders. The visual inspection suggests that public sector wages are more compressed in the public sector for both genders in accordance with the fair employer hypothesis. Distributions are more compressed for women than men, and the raw gap is a little larger for women. Although public wages are roughly the same in the public sector for both genders, real wages in the private sector for women are lower. More, the increase in private sector wages from 2005 to 2011 is less for women than men. Substantial change can also be observed in terms of sector of economic activity: public sector employees are mainly in the public administration, defence, education, human health and social work activities. Their share in the public sector has increased by more than 10 percentage points supporting the general rationalization process which has also entailed greater specialization in public services at the detriment of low-skilled activities that have been subjected to outsourcing. The bulk of employment in the private sector remains in the manufacturing (decreasing of ten percentage points in the formal sector) and wholesale and retail trade, transportation and storage, accommodation and food service activities. Table 2 5
. DECOMPOSITION RESULTS
The Oaxaca-Blinder and quantile decompositions for the public-private wage differentials are given in 
Table 3
Observed characteristics explain more than half of the total mean wage gap: 54 and 57 percent for men in 2005 and 2011 respectively; for women these values are higher although declining: 73 and 65 percent. Symmetrically, both the public wage premium and its contribution to the total gap have increased, more for women. The differences between genders may stem from both individual preferences of women for working in the public sector and greater discrimination against women in the private sector, assuming that the public sector has an equal pay policy.
The quantile regressions allow assessing the gap and decomposing it along the wage distribution. The We also estimate the decomposition using JMP's methodology: the mean values are very similar with O-B decomposition, however values along the distribution does not provide expected results, as it does not capture heteroscedasticity as suggested by Melly: "The reason of the differences between our results and those commonly accepted in the literature is that quantile regression accounts for 9 Comparing Turkey and the US Koçer and Visser (2009) show that weak social policies or collective bargaining mechanisms are likely to be compensated by minimum wage legislation as in the case of Turkey.
10 See Duman (2014) for a recent comprehensive account on the weakness of collective bargaining institutions in Turkey.
11 Returns to tenure in the public sector are higher and follow an unconditional compensation scheme regardless of position switch.
12 On the prevalence of long working hours in Turkey see Toksöz (2008) .
heteroscedasticity while others, like the JMP decomposition, assume independent error terms.
However, the variance of the residuals expands as a function of education and experience and is smaller within unionized workers or certain sectors (public administration, manufacturing). The fact that the population is getting more educated, less unionized and that employment in sectors with low variance declines puts more weight on groups with higher within-group inequality. This is a composition effect and not an increase in the price of unmeasured skills as concluded traditionally." (Melly, 2005, p. 579) . Indeed, the JMP decomposition results suggest that the difference between the price and composition effects along the wage distribution is substantially less than those obtained with the quantile decomposition. The price effect is overestimated (except for the first percentile) and increasingly so along the distribution, i.e., we observe a stable rather than an increasing gap between the composition and the price effect.
The inter-percentile variation of the price effect confirms a decrease in the second half of the distribution line with a penalty at the higher end of the distribution. The level of premia is increasing along the wage distribution, more in the first half (50 th -10 th percentile) of the distribution compared to the second (90 th -50 th percentile). In terms of the contribution of the price effect we find a decrease along the distribution with decreasing returns (faster after the median) for men (2005 and 2011) and women for the year 2011 only (Table 3) .
Evolution of the gap
Between 2005 and 2011 the premium has increased all along the distribution with varying magnitudes:
for men it has increased more in the first half of the distribution, whereas for women it has increased more in the second half of the distribution. More strikingly, contributions of premia increase for both genders (mostly for women as expected given the higher increase in the level) which has resulted in a decrease of the contribution of the penalty for the higher percentiles; and/or an increase in the contribution of the premium at the higher end of the distribution (Table 4, Figure 3) . A similar evolution is observed in Chile and Uruguay in Mizala et al. (2011) who attribute this evolution to public policy: "[t]his could be explained by the implementation of a human resources management reform, aiming to attract and retain highly-skilled workers in the public sector". However, as discussed earlier, such a finding may as well be the result of private sector wage dynamics. Table 4 Figure 3
Public policy or market dynamics?
To disentangle the issue, we consider the wage gaps within sectors, public and private separately, between the years 2005 and 2011. We investigate whether the increase in the contribution of the price effect at the right end of the distribution is the result of a public or private wage policy. In the first case, one would expect a higher increase of the price effect favouring skilled employees in the public sector. In the latter case the pay gap should be the outcome of a lower increase of the price effect for high wage earners in the private sector.
The bottom panel of Table 4 (Panel B) gives the Melly decomposition results within the public and private sector separately for both and women. Overall wages have increased in both sectors for all deciles. Increases in premia are higher and relatively more equal along the distribution in the public sector in conformity with the argument of an egalitarian wage indexation policy, compared to the private sector where the premium is decreasing.
Consequently, comparing the two years, we yield two contrasted explanations for the evolution of the public-private wage gap as we observe two different wage policies within each sector at each end of the distribution. The widening public-private wage gap at lower deciles is a result of public wage policy after controlling for the composition effect. However moving towards the right end of the distribution as the wage increase is more unequal in the private sector. This implies that the increase in the public-private premium, and the decrease in the penalty, at the higher end of the distribution are largely due to a relatively lower increase of the price effect in the private sector. In contrast, the price effect is not significantly different across the distribution in the public sector.
The fact that price effects are higher at the lower end of the distribution in both sectors may be attributed to the institutional wage setting, notably the existence of a minimum wage which also serves as a reference pay for private sector low wage earners. More, low-skilled men have benefitted from a higher increase in the price effect in the public sector relatively to the private sector. This may be due to the centralized collective wage bargaining, a greater job protection and the opportunities of tenurerelated wage increases in the public sector. Unexpectedly, the prevalence of informal employment, especially among low-skilled workers, does not seem to dampen wage increase at the lower end of the distribution in the private sector. This corroborates the argument that the minimum wage is also a reference pay for the informal sector.
Figure 4
Turning to the contribution of the price effect within each sector (Figure 4) , the picture becomes clearer: it is fairly stable along the distribution until the 70 th percentile, higher in the private sector. A striking break occurs at the 80 th percentile where the contribution of the price effect decreases in the private sector, and gets below the contribution of the public sector; the decrease is much more substantial for women. These imply that the increase in the contribution of premia at the higher deciles observed above has been the result of a decrease in the contribution of the price effect in the private sector against a relatively more even increase in the contribution of the price effect along the distribution in the public sector. As the decrease has been significantly more for women, the impact on women's premia at the higher deciles has been higher. To sum up, notwithstanding differences in the respective distributions, 13 there has been a greater discrimination in the private sector in higher deciles, more against women than for men. Hence, the penalty in working in the public sector has decreased for women and led to a convergence of their premia with men's premia at the higher end of the distribution. This finding is incompatible with the long-term trend identified by Borjas (2002) in the US labour market. He finds that over the long run men's premium is stable, whereas women's premium is decreasing with initially very high values where: "[t]his decline in the pay advantage of women employed in the public sector partly reflects the significant improvement in economic opportunities that private sector female workers experienced over the past few decades."
This may be the outcome of either an unequal pay for equal job, for which the policy implication would be the implementation and enforcement of measures aiming at applying equal pay for equal jobs; or a glass ceiling effect, which would necessitate policies facilitating women's access to positions of responsibility.
Last, but not least, demand and supply dynamics certainly affected the variation of the wage structure within the private sector. The literature reveals a decrease of the overall wage inequality in Turkey (Bakış and Polat, 2014) as in Latin America (Gasparini and Lustig, 2011; Lustig et al., 2013) during the 2000s. This is consistent with our findings which suggest that, controlling for composition, the price effect has increased more rapidly for low wage earners compared to high wage earners. Although we do not test directly for the determinants, the evidence suggests that in Turkey, alongside the wage increase in low-skilled jobs (which together with the minimum wage explain part of the premium for low-wage workers, Bakış and Polat, 2014) , the demand for high-skilled workers did not keep pace with the expansion of supply in higher education in the private sector. The story for high skilled workers can be analyzed in Tinbergen's framework of race between technology and education (Acemoğlu, 2002) . However, in Turkey, it seems that the expansion of tertiary education has been greater than technological change -if any. This is in line with the fact that the composition effect is higher and the price effect lowest at the right end of the distribution in the private sector.
While these arguments account for quantities, another feature that has been brought to light by Card and Krueger (1990) and only recently been debated in the case of less advanced economies is the quality of education. The increase in educated workforce may have caused a signalling issue on the market for educated employees due to increased heterogeneity in diploma quality. show that in Turkey this may also have been the case as the variance of returns has increased in the second half of the 2000s within higher educated workers, notwithstanding an increase in their real hourly wages (raw). The degradation in education quality, especially in higher education, works complementarily with Tinbergen's race, amplifying the quantitative supply effect of education.
The conclusion is that public-private wage differentials may increasingly be the outcome of private sector wage dynamics rather than public wage policy per se, especially at the higher end of the distribution. While the contrasted evolution of the price effect along the distribution within the private sector is decreasing wage inequality, it may be contributing to the increase (decrease) in the premium (penalty) of public wages for the educated workforce.
CONCLUSION
The total public-private wage gap in Turkey is positive both at the mean and along the wage distribution. Although the composition effect dominates at the mean, the price effect is decreasing along the distribution with a penalty at the higher end. Employees at the lower (higher) end benefit (suffer) from higher public wage premia (penalty). Comparing the evolution between 2005 and 2011, the raw gap has increased without much change along the distribution. However, we find that the contribution of the price effect to the raw gap has increased at the right end and that the penalty decreased although it did not disappear.
The question than is whether this evolution has been the outcome of a public or private wage policy.
This is an important issue for other emerging countries where the enhancement of government effectiveness needs to be addressed together with private sector dynamics. Considering wage differentials within the sectors, our results suggest that this has rather been the outcome of a lower price effect in the higher percentiles in the private sector contrasted with a more equal pattern in terms of price effect along the public wage distribution. 14 Consequently, upgrading in public employment has been consistent with a sound fiscal management both quantitatively (decreased share of public 14 More, private sector wage dynamics may also have contributed to the improvement of income distribution and relative poverty (in monetary terms) alongside public policy. employment) and qualitatively (enhancement of government effectiveness). It has also been a less costly wage policy without having to increase the premium for high-skilled workers since the price effect remains relatively low in the private sector.
Differences between the two sectors are assessed as the result of contrasted wage setting mechanisms due to factors stemming from both institutional and, supply and demand factors. Turkey's public employment policy is highly centralized and the wage adjustments are subject to collective bargaining;
as a result of which wage increases are more stable (equal) along the distribution validating the "fair employer" hypothesis. 15 On the other hand, unionization and unions' power in the private sector are very weak and practically inexistent for high-skilled workers, as elsewhere. 16 In terms of demand and supply dynamics within the private sector, increased supply in higher educated workforce, with possibly lower quality, are factors that may also explain the slower increase of the price effect at the higher end of the distribution relatively to the lower end.
Increased premium, or decreased penalty, in working in the public sector for high-skill employees presents a trade-off between enhanced productivity in the public sector and decreased ability of the private sector to compete and attract productive workforce. However, as this trend is an outcome of a lower wage increase in the private sector, ultimately the future outcome will depend on the private sector wage policy -insofar as the public sector does not alter its wage and fiscal policy-, and demand and supply dynamics on the labour market. 15 Comparing premia in France, Italy and Great Britain, Ghinetti and Lucifora (2013) highlight that in a context of centralized wage setting as observed in France, this is an expected outcome. 16 Unfortunately the HLFS questionnaires do not ask for union membership. Even then, it is doubtful whether these would control for what they are meant to. Typically, although there is some evidence that public employees are more unionized than their private counterparts they do not have the right to strike; and "collective bargaining" in the public sector is an institution that originates from a historically centralized public wage policy that is not much correlated with the existence of unions, or rate of unionization.
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